Domain and Range February 06, 2015

What's Going On?

I Minds on What's my Domain and Range?
I Action! What's my actual Domain and Range?
I Consolidation Domain and Range of Functions

Learning Goal - | will be able to determine the domain and range of
relations and functions from graphs and equations.
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What's happening at
gilbertmath.com?


http://www.gilbertmath.com
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Finishing Up Yesterday
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Linear Function

f(x) =x

- it's a line!

- goes through the origin
- slope of 1 (m)

- y-intercept of 0 (b)

- X-intercept of O

- y=mx+b formisy =1x+0
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Quadratic Function

f(x) = x*

- it's a parabola
- opens up
- vertex at (0, 0)

- step patternis 1, 3, 5, 7, ...
- X and y-intercepts are both 0 /]

- in vertex form y=a(x - h)2+ k —> Y‘; X
a=1,h=0,k=0

- the curve has not been stretched
or compressed

- has a minimum but no maximum
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Square Root Function

- starts at (0,0)
_ - x is always positive O 9,
flx)=vx )
- y is always positive 0
-whenx=1,y=1
- increasing from left to right

- growth slows down
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Reciprocal Function

1
fx) =

X

- two asymptotes (the x-axis and the y-axi
-x=0andy=0
- When x is POSITIVE
- as |x| increases, f(x) decreases (approaches zero)
- as |x| decreases, f(x) increases (approaches infinity)
- When x is NEGATIVE
- as |x| increases, f(x) decreases (approaches zero)

- as |x| decreases, f(x) increases (approaches negative
infinity)
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Absolute Value Function

fo=kl

@only in quadrants | and Il
@ starts at (0,0)
@both parts are at a 45 degree angle

to the horizontal L{5’ \ b{?v

®slope of right side is 1

.Slope of left side is -1
@f(x) = f(-x) for any x
®f(x) is always POSITIVE or ZERO
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I Minds on
What's my Domain and Range?

The domain of a relation is the set of
all values of the independent variable.

(all possible x-values)

The range of a relation is the set of
all values of the dependent variable.

(all possible y-values)
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I Minds on
What's my Domain and Range?

f(x) =x
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I Minds on
What's my Domain and Range?

f(x) = x?

&V\YJV\’) “j e %
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I Minds on
What's my Domain and Range?

f(x) =+x

Domain

Yt O qrm%\(

Range

A/\H\/\'\(\/} 0" @ru\w
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I Minds on
What's my Domain and Range?

1
flx) =—

Domain G__‘\\\

Anything except 0

Range

Anything except O

14
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I Minds on
What's my Domain and Range?

f(x) = |x|

Domain

m%@ & QMM@KM

MM 0 oc WM
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I Action!

Domain and Range

First, number systems!

Real Numbers:

Numbers that are either rational or irrational; these
include positive and negative integers, zero, fractions,
and irrational numbers suchas - and = .

16
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I Action!

Real Numbers

Rational Irrational

Real numbers are either Rational or Irrational

An irrational number is any number that
CANNOT be represented as a fraction of two
Integers.

17
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I Action!

Real Numbers

Irrational

Rational Numbers include all integer fractions, integers,
whole numbers and natural numbers.

All natural numbers are whole numbers.
All whole numbers are integers.

All integers are rational.

18
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I Action!

Integers

MNatural

1,2,3, 4,586 7...

February 06, 2015

Irraticnal
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Set Notation

\\A Memh( o{' !

A\ Vol

/

the real numbers

| x = 0}

X is greater than or equal to 0

IS an element of such that

20
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I Action!
What's my actual Domain and Range?

f(x) =x

Domain "anything and everything"

XéﬁE

"X is a member of the real numbers... no
restrictions!”

Range "anything and everything”
’1

"f of x is a member of the real numbers...
restrictions!"

21
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I Action!
What's my actual Domain and Range?

f@) =7

Domain w;,vthing and everything”

a

"X is a member of the real numbers... no
restrictions!"

Range "anything 0 or greater"

() & (R‘ ((r) 2 O}

"f of x is a member of the real numbers, and it
Is always greater than or equal to zero."

22



Domain and Range

I Action!

February 06, 2015

What's my actual Domain and Range®?

fx) =x

Domain "anything

2veh

| 0 or greater™

K 7 O%

"X is a member of

the real numbers, and it is

always greater than 0."

Range "anything 0 or greater"

S Rl 70

"f of x is a member of the real numbers, and it

IS always greater t

han or equal to zero."
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What's my actual Domain and Range?

1
flx) =~

Domain rapything except zerd"

Sx e

K £0%

"x is a member of the real numbers, but it's not

zero."

Range »3pything except zero"

gg@ £ R [0#0

"f of x is a member of the real numbers, but it's

not zero."
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I Action!

What's my actual Domain and Range?

fx) = |x|

Domain "anything and everything"

%Xé&%\%

"X is a member of the real numbers, no
restrictions.”

Range "anything 0 or greater”

()€ | “) 7 0}

\
of x is a member of the real numbers, and it

Is always greater than or equal to zero."
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I Action!
Domain and Range
MY
. WHITEBOARDS!
-‘ °
24 o
PR | > Do

In this example, we don't actually have a line,
we just have individual points. So, we just
write the domain and range as a list of
values.
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I Action!

Domain and Range

) T Open dot... what

10- the heck?

1< o
( 1 1 1 1 IZ-“ r 1 l L ) ‘/\’\/‘eq
-10-5 @ 10 -
___5_.
~10- (,\;\/\m 7(7-67‘00 |

;/ \[;Z

In this graph, we have a situation where y is 6
when x is greater than -5 and less than or
equal to 5. When x is greater than 5, and less
than or equal to 10, y is 2.

301\’\&\ "\

Sxe B|-5< %< ||

Tange.
52,@5
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I Action!

Domain and Range

% ())& 6\“"’55}

Range: f of x is a real number, and it is always
less than or equal to 3. This is because the
vertex is at 3 and the graph decreases.
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I Action!

Domain and Range

February 06, 2015
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For the domain, x is anything between -3 and 3
(including both 3 and -3)

For the range, f(x) is anything between -3 and
3 (including both 3 and -3)

open circles on the

2
i 4

edges, 3 and -3 are

4 P gmMA"
//’——0 —-‘\\ < ;) / - X %}
L/ - \) s 5< <
4 Q( D 3 )b i +— Notice, if we have
\ /

S~

e

F

not part of it!

A
-4

In this case, x is anything between -3 and 3 and
this time, it doesn't include 3!

The range in this case is anything between -3
and 3 INCLUDING both! BUT notice that the
graph doesn't exist when f(x) = 0.
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I Consolidation

Domain and Range
a) f(x) = 2x - 3

Function?
Oh yeah! It's a line :)

Parent Function:

f(x) = x of course

e e RS

Range =

- SE)E

30
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I Consolidation

Domain and Range
b) g(x) =-3(x+1)?+6

Function?
yep! It's a quadratic!

Parent Function:

yzx2

Domain = %)(G ﬂ&

Well... it's a parabola, so it continues
forever in both directions.

Range = 3 4()e R |£6) <6}

Well... its a-value is -3, so it's been flipped upside down. Also, its k-value is +6 so its
vertex is up at 6. This means it starts at 6 and goes down forever.

/\/\—(’ / ) é)

1\
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I Consolidation
Domain and Range

) h(x)=+x+5

Function?
Yep! It's a square root function.

Parent Function:

A
4

9 —
L

=X

6 -4 - 2 4 6

9
ot 4

Domain =

Hmm.... | know that the domain of the parent function is

x >= 0. But this isn't quite the same... | also know that we
can't take the root of a negative number. So this means that
x+5 has to be greater than or equal to O.

Maybe I'll write that as an equation and solve for x.

. i\CJ'57/ (-75

@) Vo0 -

So the domain is iké /ﬁ l X7 'S}

Range =

Hmm... well since x is greater than or equal to -5. Our lowest y-
value will be the square root of (x+5) or (-5+5) which is 0. Then the
y-values just increase!

So just like the parent function, the ranée is:

%{(‘\ ek 1(x) 7/‘ ()}
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I Consolidation

Homework!

gilbertmath.com

33
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